F.YHTBIT 3 



Project No. 
Book No.. 



TITLE 




Page Nr 



Witness* 



Ink- jet printing on ceramics 
Alexey Kabalnov, Loren Johnson, Don Wenzel 



There is a potential market in digital color printing on ceramic media. One 
obvious application is visual arts (painting on porcelain, for example, for making 
tableware or custom tiles). Another application could be street or road signage, etc. 
Glazes for coloring ceramics contain several components, which can be loosely divided 
into host and chromophore. The chromophores in ceramic glazes can be one or more of 
the salts of transition metals, such as Fe, Cr, Mn, Ni, Co, Cu, V, Ce, Nd. These 
chromophores are then mixed with salts and oxides, such as , A^Ch, S1O2, S11O2, T1O2, 
ZrSi04, MgAhO* The glazes can have basic components and acidic components. The 
basic components can be carbonates, such as CaCCh or NajC03. And for the acids, one 
can use SiOz, T1O2 and Snd. The typical content of a chromophore in a glaze is ca. 3 
wt% (per dry weight only) and could be applied by inkjet. 

There is a considerable number of the glaze receipes publishp&Vsee e. g., Charles 
McKee, Ceramics Handbook, Star Publishing company Belmont, CA, 1984, and Greg 
Daly, Glazes and Glazing Techniques, 1995, Kangaroo Press, Australia. Normally, glaze 
components are mixed, dispersed in water and then applied to ceramics by spraying, 
dipping or by a brush. Then the piece is heated in the oven at 700 -1300 C, depending 
on the glaze composition for several hours until the glaze melts. 

The idea is to make the chromophore of the glaze ink-jettable and to apply it onto 
the ceramic that has been pre-coated with an unfired glaze. The glaze can be applied in 
the normal manner as a dip, brush or spray coat For example, one can take a white glaze 
of the following composition (as described in McKee's book): 

Nepheline Syenite 30% 
Whiting 26% 

Silica 30% _ 
Kaolin 14% 

The glaze would be applied, the water evaporated and then a pattern applied with an ink- 
jettable chromophore. 

The jettabie chromophore may be made up of pigment dispersions or water 
soluble transition metal salts. The jettabie chromophore may need additives and binders, 
such as polyvinyl alcohol, CMC, or starches to help the pigment particles or soluble salts 
to stick to the unfired glazed ceramic. These binders would be removed during the firing 
in the furnace. 

The jettabie chromaphore could also be printed onto a substrate such as plastic, 
paper or cloth. This printed substrate could then be applied directly to piece and 
overglazed or adhered to a piece that has already had glaze applied. Subsequent firing 
would "burn out" the substrate leaving the chromaphore which would color the glaze. 

In another embodiment, a glaze is made to be applied by a ink-jet technique 
which already includes the chromaphore. This technique may not be advantageous since 
the glaze ink-flux may be too high for normal inkjet applications.. 
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